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Case Report
A 19-year-old female was transferred to our

hospital, complaining of epileptic attacks on
being excited. The seizures numbered about
ten times a day and lasted about 2-3 minutes,
without loss of consciousness; during the inter-
mission of the attacks the patient was aphasic.
The patient was admitted for symptomatic
epilepsy. The patient had been diagnosed with
left atrial myxoma, which was resected two
years ago.

On admission the patient was conscious, with
bradyphrasia and left central facial palsy. The
muscle power of the right upper and lower
limbs was 0/5 grade, the muscle tone was low,
and the Babinski sign was positive. The MRI on
admission showed a fresh infarction beside the
right ventricle, cerebromalacia in the left basal
ganglia, and a lacunar infarction in the right
frontal subcortex (figure 1). MRA detected two
regional protrusions on the left MCA, suspected
to be aneurysms. TCD detected a 4.4-3.6 mm
aneurysmal dilation on the crotch of M2 of the
left MCA. Cerebrovascular DSA detected re-
gional dilation on the distal end of the left MCA
M1 segment (figure 2), and many saccular dila-
tions on the distal end of the MCA and PCA of
both sides; and visualization of the distal vessels
was obviously retarded (figure 3). echocardiog-
raphy did not detect a recurrence of the atrial
myxoma. The patient was undergone anti-epi-

Summary
We report a case of multiple intracranial

aneurysms as delayed complication of atrial
myxoma. We reviewed the literature of intracra-
nial myxomal aneurysms, and trying to find
reasonable therapy methods, but got the conclu-
sion that neurosurgery and interventional treat-
ment were not helpful, chemotherapy and ra-
diotherapy maybe useful in the treatment of
such cases.

Introduction

Myxomas are the most common benign tu-
mors of the heart, accounting for approximate-
ly 50% of primary heart tumors. About 45% of
left atria myxomas lead to systemic emboliza-
tion, 50% of the accidents are cerebrovascular.
Myxomas can also lead to intracranial aneu-
rysms. To date there have been only 16 cases of
cerebral aneurysm related to atrial myxoma re-
ported in the literature.

The mechanism and the natural history of in-
tracranial myxomal aneurysms are still contro-
versial. Intracranial myxomal aneurysms are
mostly distributed along the branches of the
anterior and middle cerebral arteries, and the
optimal treatment is in a dilemma. This prom-
pted us to review the literature and to discuss
the pathogenesis and optimal treatment of this
disease.
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leptic treatment, Sodium valproate 200mg was
given orally every eight hours, and no epilepsy
seizured any more. Further treatment included
neurotrophic and rehabilitation of the affected
limbs. One month later before discharged the
muscle power of the patient’s right limbs had re-
covered to 3/5 grade. The patient was followed
up for one year with CT, no new ischemic foci or
haemorrhagic foci was found.

Discussion

Myxomas are the most common benign tu-
mors of the heart, accounting for approximate-
ly 50% of primary heart tumors. It occurs spo-
radically and mostly afflicts 30 to 60-year-old
females. Rarely, it presents as familial cases, or
as Carneg’s symptom complex, namely, myxo-
ma accompanied with cutaneous, mammary
gland and pituitary gland disorders 1. Myxomas
may occur in any heart chamber and attach on
the endocardium, or even on the cusp of valves,
75% being in the left auricle, close to the fossa
ovalis, 18%, 4%, 4% in the right auricle, right
ventricle and left ventricle respectively. Most
scholars think that the tumor cell is derived
from the endothelial cell, and may be related to
heterogeneity of mesenchyme cells and hetero-
plasia of embryonic rests 2. Under electron mi-
croscopy, the myxoma cell is similar to embry-
onic rests of fossa ovalis, because tumors main-
ly originate there 3. About 45% of left atria my-
xomas lead to systemic embolization, 50% of
the accidents are cerebrovascular and may
cause visual disorder, headache, atony of limbs
and epilepsy. Repeated embolizations can lead
to progressive dementia. The neurological sym-
ptoms secondary to myxomas can be acute or
chronic. In the acute phase, tumor emboliza-
tion results in ischemic brain disease due to

Figure 1 The MRI on admission showed fresh infarction beside the right ventricle, cerebromalacia in the left basal ganglia,
and lacunar infarction in the right frontal subcortex.

Figure 2 DSA detected regional dilation on distal end of
left MCA M1 segment.

Regional dilation
on distal end of left
MCA M1 segment
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vascular stenosis and occlusion. Sandok report-
ed that 25% of the patients was affected with
neurological defects before being correctly
diagnosed.

To date, several cases of delayed neurological
dysfunction related to myxoma embolization
have been reported. Saccular aneurysms and ir-
regular arterial stenosis were found in imaging
examinations. Intracranial myxomal aneurysms
are mostly distributed along the branches of the
anterior and middle cerebral arteries. Myxoma
embolization can sometimes induce saccular
aneurysms. Emboli arising from aneurysms can
lead to transient ischemic attacks, while imag-
ing examinations are mostly negative. Haemo-
dynamic changes secondary to significant arter-
ial stenosis cause transient ischemic attacks.

Metastasis to the cerebral and ventricles sel-
dom occurs. Budzilovich reported one case of
myxomal embolization in which the tumor
grew through the vessel wall into the brain tis-
sue, forming metastastic lesions and induced
corresponding symptoms 6. Delayed neurologi-
cal symptoms are rare after myxoma resection.
Knepper followed for eight years eight patients
whose myxomas were resected, and did not de-
tect any new neurological complications 7. San-
dok followed 35 cases of myxoma patients for
four years after operation; only one patient de-
veloped cerebral ischemic symptoms 5.

There are two theories about the pathogene-
sis of myxomal aneurysms. The first theory pro-
poses that vascular wall injury results from hae-
modynamic changes induced by embolization.
The second theory argues that myxomal emboli
can erode the vascular wall, a process which has
been proved by pathological examination 8,9.
Myxomal emboli can form fusiform nests of tu-
mor cells, which infiltrate into the vascular wall,
and grow under the endothelium, thereby de-
stroying the vascular wall and inducing fibrosis;
the secondary inflammation and fibrosis of the
elastic layer cause corresponding vascular pa-
thological changes, such as stenosis or occlusion
of the lumen, nodular thickening of vascular
wall, and aneurysmal dilation. The process pro-
gresses slowly, so aneurysms may develop later
several years after resection of the myxomas.
To date there have been only 16 cases of cere-
bral aneurysm related to atrial myxoma report-
ed in the literature 10.

The first clinical manifestation of the present
patient was cerebral embolism, and epilepsy de-
veloped after myxomal resection.

Figure 3 Saccular dilations on the distal end of the MCA
and PCA of both sides and visualization of the distal vessels
obviously retarded.
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The seizures may be related to the paradoxi-
cal discharge of the cortex induced by the
aneurysms. MRI and DSA detected multiple in-
tracranial aneurysms, as in past medical reports.
It is hard to explain why MRI detected a new
infarction beside the right ventricle, for echocar-
diography did not detect a recurrence of the
atrial myxoma, thus ruling out cardiogenic em-
bolization. It is conjectured that the new infarc-
tion could be caused by the dislodgment of old
emboli or by an unrelated local arterial disease.
Another characteristic of this case is that the di-
stal end of the left M1 segment was dilated like a
saccular aneurysm. Most of the myxomal aneu-
rysms reported in the literature were located on
the small branches distal to the circle of Willis.
This is one of the very few cases that an aneu-
rysm was located on the stem of the MCA.

The natural history of myxomal aneurysms is
not clear yet. Some scholars report that the
aneurysms can enlarge or disappear in the cour-
se of the disease. There are also reports that
myxomal aneurysms can rupture and cause sub-
arachnoid haemorrhages or intracerebral hae-
matomas. Bobo and Evans reported a patient
with myxomal aneurysms causing left thalamic
haemorrhage, but the aneurysms were on the

distal part of the right MCA, so the relation-
ship between the myxomal aneurysms and the
intracranial haemorrhage was not clear 11.

Roeltgen applied adriamycin to treat one
case of progressive myxomal aneurysms on the
right MCA, and after six months the aneurysms
stopped to enlarge 10. The effects of chemother-
apy and radiotherapy are uncertain, since the
natural history of myxomal aneurysms is not
well known. In our opinion since the myxoma
cells implanting and penetrating the vessel wall
have been proved by histological evidence 8,9,
intravenous and intra-arterial chemotherapy
may be most prospective therapy methods.
Jean tried to isolate and resect the aneurysms
located on the cortical arteries in a case of car-
diac myxoma, but since they were multiple and
many involved the terminal branches of nu-
merous intracranial arteries, the operation
failed to affect a complete cure. Further study
should be performed to decide the merits of
operation and endovascular treatment in treat-
ing myxomal aneurysms located on the main
branches of the cerebral arteries. In the present
case, the aneurysm was located on the distal
end of the right MCA and its shape was irreg-
ular, so surgical treatment was not indicated.
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